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(57) Abstract 

Oligo- or polynucleotide analogues each 
having one or two structures represented by 
general formula (I) wherein B represents 
pyrimidine or purine nucleic acid base or 
analogue thereof. They can provide antisense 
molecules of oligonucleotide analogues that are 
less likely to undergo enzymatic hydrolysis in 
vivo , have a high capability of binding to 
sense chains, and can be easily synthesized. 
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5> ^fr&XW [1) J. A. Secrist et al. , J. Am. Chem. Soc. . 101. 155 
4 (1979); 2) G. H. Jones et al. . J. Org. Chem.. 44. 1309 (1979)] 
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S) b"->^n^fb^t/6 tik&mi.: B = ^5->^ (U) . 

i»7C-r««t. 5M--;Wfc£«7 (-fk^^J (I) ; B = U, X = Y = H) *<^£*u 
MtC 4> 4' — h + v' h U p »J K (DMT r C 1 ) &lt5i h U 

5 ^;W*8 ttb£4tol : B = U. X-DMTr. Y = H) *<»S,*iA:o <fb&4ft6* 

o« N ^k^4a8*>e»©SE»-e**o -r^t?*>. -fb^s^-T-tr^wku 

io T4fc£4toa&L*:8K L 2, 4 - h V TV-JVhKm. lsT<fb£4ft 1 0 

an*#*¥-r*<i:fl:£«J 1 1 Ofb^ttU) ; B = -> h (C) . X= DMT r , 
Y = H) ^Hbtifco ^"U ? K^liROIS«- 2 

(I) ; B=^>W>'l/-> h •>> (C B ') . X = DMT r , Y = H) li^t^^J 1 

i <ds< > v-r Mt -z&m f- ^ t> ft £ o 



DMT 
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15 ^-CD^-^UD- U xK — Xj^&Xft [3) A. G. H. Barrett et al. . J. Org. Ch 

em., 55. 3853(1990); 4) G. H. Jones et al. . ibid.. 44, 1309 (1979)] IZVt-o 
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D. Youssefyeh, J. P. H. Verheyden and J. G. Moffatt. . J. Org. Chem. . 44, 
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(2) y =f*? u*?- k^*©^ 

-fb^^8ir2-->Ty-mi^;U-N. N, N.' . N' -T- h5-f v^n tr/u* 
X*oT5^>T h£f1MB£iK 7;^M*2 1 C © fe© * * 



DMTrO — B 



DNAaso^sza 



21 



S$#5Ci^t^S 0 *y rfjz ^ u;*-^ K^t#©*©2 ^kt_h©{£ 

&<&&ttttKlcft£ft:& (SS> T«A Lfc7 >f t >x^ft^t« : ii< 

-C^-So -E-UTs #Jxl*. y -y t > ^ t - R N A Lt^@ 



12 



WO 98/39352 PCT/JP98/00945 

*HB^£0 5f * v*=f- F (* * F) iiMffli^7>f-b vx5HPte> 

anmMK&K). *^C»b<»i«t5o IW]Tli> itSilt0 7->-/Ki 
[^SJtefll 1 ] 2 * >/ KS«(*©^fife 

(1) 2*. 3' -O-S/* p^+"> 'J -r >-4 ' -Cp- h )V*-^ T.JV*—)^-**^ 

SE*»afET^ XMK&rtk&ttr 1 ( 956 mg. 2.70 mmol ) 0»*tijy^»« 
15 ( 13.5 ml ) JC^S-Cp - h^U^>x;l/^— /l^ a U F (771 rag. 4.05 mmol)£- 
J/nx.. 60 °CT'5H#R3il#U^o 

3Ei*i»u. fte»nA:tafiK»{**->y *yM5A^P7 ^77^ - (chci 3 : 

20 MeOH = 15:1) 1= «fc 0 ^<>^>-^^>\ZXWitmO. fife^^iU 

(808 mg, 1.59 mmol. 59%) *f§fc 0 
fifem^ mp 104-106 °C (O-fc? y — ». IR f (KBr) : 33 

26. 2929. 2850. 1628. 1577. 1544. 1437. 1311. 1244 cm" 1 . 'H-NMR (d 6 -acet 
one): 5 1.45-1.67 (10H. m). 2.45 (3H. s). 3.71 (2H. ABq. J = 12 Hz). 4. 
25 20 (2H. ABq. J = 11 Hz). 4.92 (1H. d, J' =6 Hz). 5.05. 5.06 (1H. dd, J 
= 4. 6 Hz). 5.60 (1H. d. J = 7 Hz), 5.75 (1H. d. J = 4 Hz). 7.48 (2H. 
d. J = 8 Hz). 7. 77 (1H. d, J = 8 Hz). 7. 81 (2H. d. J =8 Hz). 10. 10 
(1H, s, ). l3 C-NMR (d 6 -acetone) : 6 21.5, 24.1. 24.5. 25.5. 34.8. 36.9. 
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63.5. 69.7. 82.5. 84.7, 87.8. 92^9, 102.9. 115.4. 128.8. 130.8. 133.9. 1 
42.7, 145.9, 151. 3. 163.5. Mass(EI): m/z 481(M + - H 2 0). 

Anal. Calcd for C 23 H 2 8N20 9 S.l/3 H 2 0: C, 53.69; H. 5.61; N, 5.44; S, 6. 
22. Found: C, 53. 99;H. 5. 48:N. 5. 42:S, 6. 10. 
5 (2) 4' -(p- bJ\sJ^>*Jl'*—Jl<X-*r'>* 7-Jl>)V >J v» >(3)GD^J£ 

it&m2 (107 mg. 0.21 mmol)^TFA-H 2 0 (98:2. 1 ml) ^MT'IO 9t 

mmwLtzo Kmmm.&Mmm&is. Eton^m^x 3m^MLtz 0 mztitzmtiz 
iM->'My^5A^P7 vy^y w -(CHci 3 :iieOH = io:i){c«t tomm 

\t-^% 3 (85. 0 mg, 0. 20 mmol. 94J0£-^fc o 
10 <t^^J 3 : mp 119-120 °C. IR v (KBr) : 3227. 3060. 2932. 2837, 

1709, 1508, 1464. 1252. 978. 835, 763. 556 cm" 1 . 1 H-NMR (d 8 -acetone) : 5 
2.31 (3H. s). 2.84 (3H. s), 3.71 (2H. s), 4.13. 4.20 (211, ABq, J = 11 
Hz). 4.28. 4.31 (HI. dd. J' = 9, 6 Hz), 4.36 (1H. d, J' = 6 Hz). 5.54 (1 
H. d. J' = 8 Hz), 5.75 (1H. d, J = 7 Hz), 7.32 (2H. d, J =8 Hz). 7.67 
15 (2H. d, J = 8 Hz). 7.70 (1H, d. J* = 8 Hz). 10.14 (1H, s). 1 3 C-NMR (d 6 - 
acetone): S 21.5. 63.7. 70.8. 72.7. 74.6. 86.8. 88.8. 103.1. 128.8. 130. 
7. 133.9, 141.7, 145.8. 151.8. 163.9. Mass (EI): m/z 256 (M + - OTs) . 
(3) 2' . 3' -0-'0 5? 'Jf>-4'-(p- h;Uiyx;Ut—^+->^ *-;l/) 
^ ») ^ > ( 4 ) 

20 mm%<MT, it&®)3 (400 mg, 0.93 mmol) i:^>X7;l/fh K (2.4 ml, 

excess). mitWm (670 mg, 5.0 mmoD^im^mUlZX 5 i^RHtS^ Ltz 0 

Sfc^L^o W^^M7K?3g®?^ h U ATT^U. ^S*^>") A 
^p-7h^57^ — (CHC1 3 : MeOH = 40 : 1) iZ^lom^^. 4 (380 mg, 

25 0.74 mmol, 80*)£*#*r o 

lt£M4: Sfe^. mp 99-102 °C (CH 2 Cl 2 -'\^-y- ». [a] D 23 -26. 7 
(c = 1.0, CHC1 3 ). IR v (KBr): 3059, 1691, 1460, 1362, 1269, 1218, 1177 
cm" 1 . 1 H-NMR (CDC1 3 ) 6: 2.41 (3H, s). 3.25 (1H, br), 3.79 (2H. m). 4.19 
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(2H. s). 5.09 (1H, d, J = 7 Hz), 5.28 (1H. dd. J = 3. 7 Hz). 5.60 (1H. 
d . J = 4 Hz). 5. 73 (1H. d , J = 8 Hz), 5. 94 (1H. s). 7. 24 (1H, d. J = 8 H 
z). 7.38 (2H. d. J = 9 Hz). 7.42 (5H. br). 7.69 (2H. d, J = 9 Hz), 9.11 
(1H. br). 13 C-NMR ( CDC1 3 ) .: 5 21.6. 63.5. 68.3. 77.2. 82.8, 84.2. 87.7. 

94.9. 102.6. 107.5, 126.5, 127.9. 128.5. 129.7, 132.2, 135.0. 143.0. 14 
5.0. 150.4. 163.5. 

Anal. Calcd for C 24 H 24 N 2 0 9 S- 1/3 H 2 0: C, 55.17; H, 4.76; N, 5.36; S, 6. 
14. Found: C, 55. 19;H, 4.66; N, 5.29; S, 5.98. 
(4) 3'-0-oy;b-4'-(p-h-'l'x>x;l'^-^t*^yf;u) 
? U f J> (5) 

m.mm.ffi.T. 4L£r^4 (150 mg. 0.29 mraol)©T-fe |- — h- U JVj&m (3 nl)K 
isT J -?Y.mt^^i- h'J-?A (92 mg, 1.5 mmol)^fiKTSnx.fco 

mt&itr?> (o.i6 mi, 1.5 mmoi)^^^T^&TLMzat-Ti5 mmmnutz Q 

•7>f-(CHCl 3 : MeOH = 25:l)i:i^UU jt^5 (112 mg, 0.22 mmol. 75%) 

it&®)5: m&mm. mp 195-197°C (AcOEt-^s^^ ». [oOd 23 -14.6" 
(c = 1.0. CHC13). IR v (KBr): 3033. 2885. 2820, 1726, 1470, 1361. 1274, 

1175. 1119 cm" 1 . 1 H-NMR (CDC1 3 ) 8 : 2.40 (3H, s), 3.59-3.77 (3H. m). 4. 
10.4.24 (2H. AB, J = 11 Hz). 4.32 (1H, d, J = 6 Hz), 4.56 (2H, m). 4.69 
(1H. d. J = 11 Hz), 5.52 (1H. d ,J = 6 Hz). 5.67 (1H. d ,J = 8 Hz). 7.24 
-7.29 (7H, m), 7.48 (1H. d. J = 8 Hz). 7.70 (2H. d. J = 9 Hz). 9.91 (1H, 

s). ,3 C-NMR (CDC1 3 ): 5 21.6. 63.2. 69.2. 73.6, 74.6. 78.1. 86.6. 92.9. 

102.5, 127.9. 128.2, 128.3, 128.6. 129.9, 132.3. 136.9. 142.4. 145.2. 1 
50.7. 163.8. 

Anal. Calcd for C 24 H 26 N 2 0 9 S : C. 55.59; H. 5.05; N. 5.40; S, 6.18. 
Found: C. 55. 41 ;H, 5.02; N, 5.32; S, 6.15. 
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(5) 3' -O-Oi^U- 2' -O, 4' -C-* 3-ls><5 U S>> (6) ©£rfi£ 
a*Sl»Tx 4"fc^4&5 (80 mg. 0.16 m«0l)O*R7KTHF*«[ (1.5 ml) IC^ 

M-C NaHMDS (3.2 mmol) ©fttTk'O-if >»»jft (0.7 ml) ^iox N Mt?20 B# 

™^u^ 0 k«5*«KttMW7k*jiD>t.* chcis izxmm^fzo w^s^iafa 

tjtl^ilfl^a^^v'U^y^^vA^nv 1-^*5^^ - (CHCI3 : MeOH = 10:1) 
KTfiMSSU MeOHtrT?S*£IlU -fL^6 (41 mg, 0.10 mmol, 6136) &mtz 0 

<t&m6: mp 217-219 °C (MeOH). [a] D 23 +108. 4 ° (c = 0. 3. H 

eOH). IR v (KBr): 3059. 2951. 1688, 1459. 1271. 1053 cm' 1 . 1 H-NHR (d fl -D 
MSO) 6 : 3. 75. 3. 85 (2H. AB. J = 8 Hz). 3. 77 (2H. d, J - 5 Hz). 3. 92 (1H. 

s). 4. 44 (1H, s). 4. 60 (2H. s), 5. 39 (1H. t . J = 5 Hz). 5. 48 (1H. s). 7. 
31 (5H. m). 7.72 (1H. d, J = 8 Hz). 11.37 (1H. s). 1 3 C-NMR (d 6 -DMS0): 6 

56.0. 71.1. 71.6. 75.8. 76.5. 86.5. 88.3. 100.9. 127.4. 127.6. 128.2. 1 
37.9. 139.0. 150.0. 163.3. Mass(EI): m/z 346 (M\ 1.1). 

Anal. Calcd. for C, 7 H, 8 N 2 0 6 : C. 58.96; H, 5.24: N. 8.09. 

Found: C, 58.67: H, 5.23: N. 8.05. 

(6) 2'-0. 4' -C-**-U>*U (7) ©£fi£ 

it€:%!}6 (25 mg. 0.072 mmol)© J ? J — (2.5 ml)(ri0»i Pd-C (25 mg) 

7k*»«ETs seektis \%mmwLtz 0 frj&m&mm u mm^^wt. 

•/^^7A^pv^77^ - (CHC1 3 : MeOH = 10:1 then 5:1) i:Tt 
1S!L. 7 (18.3 mg. quant. )4-f§fc 0 

it&W7: fttfeSSH. mp 239-243 °C (MeOH). [«] B 2 3 +92. 2 * (c = 0.3. Me 
OH). IR u (KBr): 3331. 3091. 3059, 2961. 1689, 1463. 1272. 1049 cm 1 . 
1 H-NMR (CD 3 0D) 6 : 3.76, 3.96 (2H. AB. J = 8 Hz). 3.90 (2H. s), 4.04 (1H. 
s). 4.28 (1H, s), 5.55 (1H, s), 5.69 (1H, d, J = 8 Hz). 7.88 (1H, d. J 
= 8 Hz). 

Anal. Calcd. for Ci 0 Hi 2 N 2 0 6 : C, 46.88: H, 4.72; N, 10. 93. 
Found: C, 46.74: H, 4.70; N. 10.84. 
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(7) 5'-0-(4,4'-^^h^>'hU 2' -0.4'-C-*ru> 

Wi>ls ( 8 ) 

il&Vnl (140 mg, 0.53 mmol) {-^7k fc° U >£ftn^T 3 111*?* Urt:*&. *B 
7K f U 5> (1. 5 ml) <h S*«SET> ilf 4 . 4 ' - S J * h + ^h'Jf- 

5 Mn'J K (210 mg, 0.63 mmol), DMA P (6.5 mg. 0.053 mmoD^rSa^MS 

T*5mmm&Ltz 0 %.mmm~mmnw7kzim?Ltz'&^ ch 2 ci 2 -c«aiu^ 0 w 

@5feb. ^£*l*:ffij&^#£--> U i]?J\s*3 Ai7 h^77 - (CHC1 3 : MeOH 
= 40:1)JCJ: OfSSaU ^^8 (230 mg, 0.34 mmol. 66*0£*§^ o 
10 it&mS: Sfet&5fc. mp 117-120 °C (CHC1 3 ). [a] D 23 +17. 2 0 (c = 1.0, 

CHCI3). IR v (KBr): 3393, 3101, 2885, 1689, 1464. 1272. 1047 cm-1. 1H-N 

MR (CDC1 3 ) 8 : 2.59 (1H. br), 3.56 (2H, q, J = 7. 11 Hz). 3.87 (1H. d. J 
= 7 Hz), 4.26 (1H. s), 4.47 (1H, s). 5.60 (1H, d. J = 9 Hz). 5.63 (1H. 

s), 5. 84 (4H. d, J = 9 Hz). 7. 22-7. 45 (9H. m). 7. 93 (1H. d. J = 9 Hz). 

15 [^J60>J2] * 9 \s* is vmmwv>en8L 

( 1 ) * "f-JV= 5-0- ( t - ff-tV-J-y x.—j\>is U yl/) - 4 - t Ka + y 
* f-JU- 2, 3-0—rv^nh*'Jfy-i3-D-U*'77y->K 
(14) <D&f& 

33R»«ET\ XKIft{k^*l 3 (2. 00g.8.54mmol)©^7KCH 2 C 1 2 *g&(40 
20 ml){C^^T-eEt 3 N(2. 62ml, 18. 8mmolX t - JU-> *) JWu U K(4. 

88ml, 18. 8mmol)^*nx. N ffiT 1 3 B#HIHfc*|i Lfe c SJft^& JCg&ft]ItW7k£jtaX. 

fcSU AcOEtT'3l3]ffltls Lfco W«»*tefn64fi*-ciislift»SK te7KNa 2 S0 4 K 

731*- : AcOEt=5:l)K=k OffiSHU Mfeflfe^K 1 4 (2. 82g. 5. 9 

25 8mmol, 70X)-£-*#fc o 

[a] D ,7 -16. 2° (c=0. 52.CHCI3) IRv (KBr): 3510. 3061. 2938, 2852. 1465. 110 
3cm -1 . 

'H-NMR (CDC 1 3) 5 : 1. 09(911. s). 1. 28(3H. s). 1.49(3H.s). 3. 22(3H, 
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s). 3. 67. 3. 76(2H. AB. J=llHz). 3. 88. 3. 93(2H. AB. J=llHz). 4. 49(1H. d. J=6Hz), 

4.57C1H. d. J=6Hz). 4.93(1H. s). 7. 38-7. 43(6H. m). 7. 67(4H. d. J=7Hz). 

13 C-NMR (CDC Is) 6\:19.2. 24.4, 25.9. 26.9. 55.0. 62.9. 64.8. 

82.2. 85.9. 88. 7. 108. 6. 112.6. 127.8. 129. 9. 133.0. 135.7. 

Anal. Calcd for C 28 H 36 0 6 Si • 1/4 H 2 0:C. 65. 45; H, 7. 71. Found :C. 65. 43: 

H.7.59. 

(2) 7 5 -O- ( t -7f-J\/ ! J7 x.—)\z^ U JV) -2. 3-0- 

V^D tf V y* y- 4 - (p - V)VX-^7.)\/*—)Vjr*ris* 
- yS - U #7 3 J is K ( 1 5 ) <D&f$. 
mmm-MT. 4"fc£«B(2. 13g. 4. 51mnol)©*RzkCH 2 CliiSifc (15ml)Kmfi-?Et 3 N 
(3. 92g. 28. Omraol). p - h JUj^ — JV9 p U K(l. 34g. 7. 22mmol).4 - ! J> * 

^-JVT I J t° U : J V(90mg. 0. 72mmol 1 7 D#5I1!1# U*io KfC^ 

^KfiSfafi^K^An**:^ AcOEt-e 3 swam u/c Q W$S/1 ^fifrfa&t&7K-c l in 

*>?)Vt>^ 2*9 u-? K57^ - : AcOEt=10 :1){:: U 

ilfct^Sf 1 5 (2. 76g. 4. 42mmol. 98*0£?#A:o 

[a]o I7 -3.82° (c=0. 56,CHC1 3 ) IRy (KBr):2934. 2852. 1369. 1104cm 1 . 
'H-NMR (CDC 1 3 ) 5 : 1. 02(9H,s). 1. 20(3H,s), 1. 32C3H, s). 2.4K3H. 
s), 3. 09(3H. s). 3. 51. 3. 77(211. AB, J=10Hz), 4. 34(1H. d, J=6Hz). 4. 25. 4. 39(2H. 
AB, J=9Hz), 4. 47(lH,d. J=6Hz). 4. 77(lH,s). 7. 28, 7. 8K4H. AB. J=9Hz). 7.39-7. 
44(6H.m), 7. 62-7. 65(4H, m), 7. 8K2H, d, J=9Hz). 

I3 C-NMR (CDCla) 19.2. 21.6. 24.5, 25.8. 26.8. 54.9, 62.7. 

68.8. 81.9. 85.6. 87.5. 108.7. 112.8. 127.7. 127.8. 128.2. 129.6. 129.9. 
132.9. 135.6. 144.4. 

Anal. Calcd for C 33 H4 2 0 B SSi :C. 63. 23; H. 6. 75;S, 5. 11. Found :C. 62. 99; H. 6. 5 
3; S, 5. 13. 

(3) jtf-jV— 5-0- ( t --7^)^,1/ 7 x. — JUis 'J JU) - 4- ( p - h JUjl > 
7\JV^—)V^r *-A/) - /3-D - 3 J > K (16) <D&m 
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it&ty 1 5 (645mg. 1. 03inmol)£DTHF-H 2 0Cllinl. 8:3(v/v)]^^{CMfi-C h'J7n 

mte&^V tlffrio? A? - (hexane: AcOEt=5 : 1) {" J: 0 fSSSi U 

ifeMtlll 6 (464mg,0. 79ramol, 77*)^:?#^o 
5 [a]o 17 -35. 8° (c=l. 90,CHC1 3 ) IRy (KBr):3499, 3051. 2931. 2840. 1594. 146 
8,1362. 1109cm- 1 . 

1 H — NMR (CDC 1 3 ) 8 : 1. 02C9H. s). 2. 42(3H. s). 3. 16C3H. s). 3.54. 
3. 70(2H. AB. J=10Hz). 3. 97(1H. d, J=5Hz). 4. 18C1H. d. J=5Hz). 4. 26. 4. 39C2H. AB. 
J=10Hz). 4.73(lH,s). 7. 30(2H, d. J=8Hz). 7. 36-7. 44C6H. m). 7. 59-7. 66(4H, m). 
10 7. 78(2H.d. J=8Hz). 

"C-NMR(CDC 1 3 )tfc : 19.2. 21.6. 26. 7. 55.2. 66.5. 69.6. 74.0. 
75.2. 76.5. 84. 8. 107.5. 127. 7. 128.0. 129.8. 132.6. 132.7. 132.8. 135.5. 
135.6. 144.9. 

Anal. Calcd for C 3 oH 3 8SSi0 8 -l/4 H 2 0:C. 60. 94: H. 6. 56. Found :C. 60. 94 : H. 6. 4 
15 3. 

(4) y f-JV= 5-0- ( t -7rjViS7 x.—jU~> V ;l/> - 2-0, 4-C- 
^ f- Is >— 0 — D—V r£~7 ^ J is \? (17) TkXf 

/b =5-0- ct -y^-jus? *—jisis v ju) - 3-0. 4 - c - 

t 9- V > - 0 - D - y #7 3 J > K (18) (D&tiZ 
20 mmm.MT, ^il6 (194tng, 0. 33mmol)©&7kTHFi§7& UraDlCMT- 

NaHMDS(3. 30mmol)cDbenzene^®^ (1. 6ml)£-flO;t, 1ST' 1 mmMW Ltz Q K 

mzntzmf&MW ; £-> ] )*> j fj\'*'7-i*?v^' by??*- •. Ac0Et=5: 

25 DtrJ; m&i&WMin 1 7 (48mg.O. 116mmol. SSJORth'&ifert&t^® 1 

8 (59mg. 0. 142mmol, 43X)£-?#*: 0 

7 :IRv (KBr):3438. 3064. 1103. 1036cm- 1 . 
1 H — NMR (CDCla) 6 : 1. 08(9H. s). 2. 04(1H. br s), 3. 39(3H, s), 3.65. 
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3. 98(2H. AB. J=8Hz). 3. 95. 4- 02(211, AB, J=12Hz), 4. 02(111. s), 4.30(lH,s). 4.79 
(lH.s). 7. 38-7. 46(6H,m). 7. 65-7. 69(4H. m). 

"C-NMR (CDC Is) 5c: 19.2. 26.7. 55.0. 60.7. 71.2. 73.1. 79.9. 

85.5. 104.3. 127.8. 129.9. 130.0. 132.9. 135.6. 135.7. 

Anal. Calcd for C 23 H 30 0sSi- 1/4 H 2 0:C.65.68; H. 7. 34. Found :C. 65. 98; 11.7.23. 

*t£r#fl 8 :IRv (KBr):3456. 3058. 2938. 2852. 1467. 1108cm- 1 . 

1 H — NMR (CDC 1 3 ) 8 : 1. 10(9H.s). 3. 26(3H. s). 3. 7K2H. s). 4. 02(1H. 

d. J=6Hz). 4. 35. 4. 95(2H. d. J=7Hz). 5. 0K1H. s). 5. 1K1H. d. J=6Hz). 7.38-7.4 

4(6H.m). 7. 66(4H.d. J=7Hz). 

,3 C-NMR (CDC 1 3) 5c: 19. 3. 26.8. 55.4. 63.7. 75. 1. 77.9. 84.5. 
86.3. 111.9. 127.8. 128.0. 129.9. 132.9. 133.0. 135.6. 135.8. 135.9. 
Anal. Calcd for C 23 H 30 0 5 Si'l/4 H 2 0:C. 65. 91: H, 7. 34. Found :C. 66. 07 : H, 7. 14. 
(5) J* 3-)\s= 3 -O-T-tr^yU- 5-0- ( t --/f-JV'JV i— 4/2/ U 
;l/) - 2- 0. l/y-^-D-'J#77;yF (19) 

mmmffiT. lt£>Wl 7 (704mg. 1.70mmol)©ftS7KeU i?>i&m (10ml)K^& 
T?&2KMK0. 38ml. 4. 08mmolX 4 - i>> f-JUT 5 J f »J i> >(21mg, 0. 170mmol)£r 
in*.. l'It'3B$r a mL/fco KfC^{cfiSfpM#7K^iax.^^> AcOEt-c3Isl 

> : AcOEt=7:l){' <fc Otibv &tfe7t&«$l1f 1 9 (665mg, 1. 46mmol, 86X)£rf§/c 0 
[a]o ,7 -34. 3° (c=0.93.CHCl 3 ) IR v (KBr) : 3438, 3064. 2934, 1749. 1468. 110 
3. 1036cm" 1 . 

1 H — NMR (CDC l s ) 5 : 0. 99(9H. s). 1.97(3H.s), 3. 34(3H. s), 3.69.3.8 
6(2H, AB, J=8Hz). 3.86(2H.s), 4. 17C1H, s). 4. 77(1H. s). 5. 06(1H, s). 7.28-7.3 
9(6H.m), 7. 58-7. 63(4H, m). 

13 C -NMR (CDC l a ) 5«: 19. 3. 20.9, 26.7, 55.0. 60.3. 72.0. 73.6. 
78. 3. 85. 3, 104. 4. 127. 7, 129. 8, 133. 0. 135. 6. 169. 8. 
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Anal.Calcd for C 25 II 32 0 6 Si.l/4 H 2 0:C. 65. 12; H, 7. 10. Found :C, 65. 27; H. 7. 00. 
(6) 5' -O- (t-yf;^7x^;u->>J;i/) -2' -O. 4* -C-jtf- 

\s>-5-* =f-A/tf V i?> (2 0) e>£tf& 
mmmUT. ^19 (109. 2g. 0. 239mmol)©*R7kCH 3 CN7§& (2ml) IC^ 
StO, O' - fx h U > U 71/^ 5 ^(154mg, 0. 598mmol)^-J!)DX./c^. 

Tt hV> f-7l/*> U 7U h y 7;l/tn^ ^ >X7l/**- h (0. 82ml. 8. 74mmol)<D 1. 

ch 2 c 1 2 -c^u. mmmmyK^m^tz^ \ c oEt~c3mmih utz 0 nmm* 

ISfD&^k^ 1 IllSfc-frgU if7KNa 2 S0 4 {CT^L/c o ?#£n 
^*a^S(*^'> 'J ijfJVii? pv h^*5-7>f- : AcOEt=3:l)KJ: 

fttfeflfet^S 2 0 (87. 7mg, 0. 173mtnol, 70%)^f#/c o 
IRy (KBr):3048, 2935. 2852. 1749. 1466. 1369. 1234. 1108. 1040cm- 1 . 
1 H — NMR (CDC ] 3 ) S : 1. 06(9H. s). 1. 94(3H. s). 2. 98(1H. br s). 3.63. 
4. 00(2H. AB, J=10Hz), 3. 72(1H. d. J=7Hz), 3. 82-3. 84(2H. m). 4.30(1H. s). 5.25 
(1H.S). 7. 40-7. 46(6H. m). 7. 60(4H. d. J=6Hz), 7. 66(1H. s). 9. 68(1H. br s). 
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(1) 3 -O-^v ^b- 5 -O - t - 7 * U^- 4 - (t Ko 
+ -1, 2-0-^yyDh'iJT>-a-D-xij7P<>h 
777-7 (3 2) 

sxaarK ^^T-esJifE^m 5) i:(SoTiasbfc^3 1(2.50 g. 8.0 

8 mmol) (DmbS =f- U (50 ml) C> h U i^yi/T 5 > (3. 71 ml, 26. 6 n 

mol). t-7 \))V>7 n U K (6.94 ml, 26.7 mmol) M 

■c 10.5 ^ra«#Ufco s^&Kt&fnfiW?*^*.*:^ ftKi^^Trjfttfi u 

1:4 — 1:3) CiOfSSl, SfeHft: (3 2) (2.97 g. 5.41 mmol, 67 X) * 

mp. 98 - 99 °C (^\*-tf-» . [a] D 20 + 54. 8 " (c = 1. 12. T-tr h ». IR 
vraax (KBr) : 3553. 2936. 1463, 1379. 1107 cm 1 . 1 H-NMR (CDC1 3 ) 5: 1.13 
(9H, s). 1.50 (3H. s). 1.78 (3H. s). 2.56 (111. t, J = 7 Hz), 3.82, 3.92 
(2H. AB. J = 11 Hz). 3.94 (2H, t, J = 6 Hz). 4.57 (1H. d. J = 5 Hz). 4. 
64. 4. 95 (2H. AB. J = 12 Hz). 4. 83 (1H. dd, J = 4. 5 Hz), 5. 95 (1H, d, J 
= 4 Hz). 7.44-7.55 (11H, m), 7.72-7.78 (4H. m). 1 3 C-NMR (CDC1 3 ) d c : 19. 
2. 26.2. 26.5. 26.8. 63.2. 65. 4, 72.5. 77.9. 79.1. 87.4, 104.4, 113.7. 1 
27.6. 127.7. 128.0. 128.5. 129.5. 129.7, 132.9. 133.1. 134.7. 135.5, 137. 
2. 

Anal. Calcd for C 3 2H 4 oOeSi : C, 70. 04: H. 7.38. Found : C. 70.19: H. 7.3 
5. 

(2) 3 -O-^l/itfr- 5 -O- (t-rfA/y7xi;l/i/iJ^) - 4- ( p 
- VfrX-^s^JV-fc—JVXlris/ ^JU) -1, 2-ff-D-xiJXD^> h 
757 -X (3 3) 

m.mm.MT^ *^tt-3 2(250 m g . 0.456 mmoi) (Dmt* ri/^mmz^ h 

ijxf;i/j; > (395 vl. 2.83 mmolX p-h/l'X>^/l't>-;^P 1 J K (139.2 
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mg. 0. 730 mmol) Rtf 4-V*^Jl<T UfJ^V (8. 92 mg. 0. 0730 mmol) £ 

fln>u M-e 15.5 mr$m&istz 0 Bammmiz f&mmm^m^ti^ w?wt*-?- 

&£MHE@*b. mz>tifzmj8.M& : £'> , )J7'fJ\/*>^i»?u'?' - (Ac 

5 OEt-^*-* >. 1:6) l~J:9*it®!U. &3§tfei&t^f€ (3 3) (310. 6 mg, 0.442 
mmol, 97 X) &Utio 

Lai d 20 + 16. 0 * (c = 0.44, h». IR i/max (KBr) : 2935. 1595, 146 

2. 1363. 1174. 1106 cm ». l B-NMR (CDC1 3 ) S : 1.08 (9B. s), 1.40 (3H. s), 
1.46 (3B, s). 2.48 (30, s), 3.68. 3.83 (2H. AB. J = 11 Bz) , 4.45 (2B. 
10 dd, J = 4, 5 Bz), 4.64, 4.81 (2B, AB. J = 12 Bz), 4.68 (IB, dd. J = 4, 5 
Bz). 5. 81 (IB. d, J = 4 Bz). 7. 32 (2B, d, J = 8 Bz). 7. 42-7. 72 (15B. m), 
7.82. (2B. d, J = 8 Bz). 7.66 (4B. m), 7.72 (2B. d, J = 8 Bz). ,3 C-NMR 
(CDC13) 5c: 19.1. 21.5. 26. 1. 26.4. 26.7. 64.4. 70.0. 72.5. 78. 1. 78.9. 
85. 4. 104. 2. 113. 6, 127. 3. 127. 7. 127. 9. 128. 0. 128. 4. 129. 6. 129. 7. 12 
15 9.8. 132.7. 132.8. 135.5. 137.2. 144.4. MS (EI) m/z : 646 (M + -t-Bu). Bi. 

gh-MS (EI) : Calcd for C 3 sB3 70 8 SSi (M + -t-Bu) : 645.1978. Found : 645.19 

69. 

(3) 1. 2 - -J—0-T^^J\y- 5-0 - t -zf^-JVi? 

7 jL—Jl'zy U JU— 4 — ( p — h ;l'i>x;^t-;i't+ > / f-JV) — a — 
20 *>J;^-/9-D- tf (3 4) ©£rfifc 

«sutk 3 4 (3. 70 g. 5. 27 mmoi) ommmm (56 mi) izm^WfWt (6. 

0 ml, 63.6 mmol) (56 fi 1, 1.10 #mol) ^-JTOtU 2 Nf^Jt 

Wlstco KJS^^t^KtK (300 ml) K&tfT 30 ^f^UW^Vk. fi&fn^i£7k£ 

25 ^©*LX?it,tl^:fflfi£^*>U^^r7l'*5 A^ot h/57>f - (AcOEt-'v 
2:1) KcfcOteSSU mfe^^M (3 4) (3.36 g. 4.53 mmol. 86 X) 
*a : 0 = 1:4 ©Jl^i: l/Tffc. 
IR ymax (KBr) : 2934. 2863. 1751. 1365. 1217. 1106 cm-'. 1 H-NMR (CDC1 3 ) 
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l$m 6: 1.02 (9H, s). 1.77 (3H. s). 1.98 (3H. s). 2.39 (3H. s), 3.61. 
3. 76 (2H, AB. J = 11 Hz), 4. 21-4. 58 (5H. m), 5. 26 (1H. d, J = 5 Hz). 5. 
94 (1H. s). 7.15-7.59 (13H. m). 7.58-7.66 (4H. m). 7.72 (2H, d, J = 8 Hz) 
. lam d: 1.02 (9H. s). 1.98 (3H. s), 2.36 (3H. s). 3.48. 3.58 (2H. AB. 
5 J = 11 Hz). 4.21-4.58 (5H. m). 5.12 (1H. dd. J = 5. 6 Hz). 6.33 (1H. d, 
J = 5 Hz). 7.15-7.59 (13H. m). 7.58-7.66 (4H. m). 7.72 (2H. d. J = 8 Hz) 
. 1 3 C-NMR (CDCls) do: 14. 2. 19. 3. 20. 5. 20. 8. 21. 6. 26. 7. 26. 8. 60. 3. 6 
4.8. 69.1. 73.6. 74.1. 78.6. 85.3. 97.4. 127.4. 127.6. 127.7. 127.8. 127. 
9. 128.0. 128.2. 128.3, 128.4. 129.5. 129.6, 1289.8. 129.9. 132.4. 132.8. 
10 132.9. 135.4. 135.5. 135.6. 136.9. 144.5, 168.7. 169.4. High-MS(FAB) : 
Calcd for C 40 H46N 2 0,oSSiNa (M + +Na) : 769.2479. Found : 769.2484. 
(4) 2' -O-T-b^JU-3' -O-^O'JjV- 5' -O- t --ff-A/V? * 
— fris V JU- 4' - p - h JU^-> XJV^s-jV^- ^ ■> jt =f-)\,- 5 - * 
Vi?> (3 5) 

15 ^^mSSET. *.^T-C3 4 (1. 88g. 2. 52 mmol) CD 1, 2- : J {7 o o jl? 

(26 ml) K 2THS-T (1. 04 g, 4. 03 mmol) RO* hV* V )V Y ') 7 JV*v M 

?>*JV* + - V (730 til. 4.03 mmol) £jtax.. MWC 17 B$f?mi#L^o m. 

20 ^^xm^tifzm^.mw^^' 1 ) Am^A^P^ vy^-Jn - (AcOEt-^-y- 

>. 2:3) K J; 6fet&5fc (3 5) (2.00 g. 2.44 mmol. 97 X) &mtz 0 

mp. 70 - 71.5 °C. [a] D 24 + 4.58 ° (c = 1.25. T-fe h >). IR v max (KBr) 
: 3059. 2934. 1694. 1465. 1368. 704 cm" 1 . 'H-NMR (CDC1 3 ) 6 : 1.18 (9H. s) 
25 . 1. 63 (3H. d. J = 1 Hz). 2. 10 (3H. s) . 2. 42 (3H. s) . 3. 73. 3. 86 (2H. 
AB. J = 11 Hz). 4.12. 4.20 (2H. AB. J = 11 Hz). 4.44. 4.57 (2H. AB. J = 
11 Hz) . 4.45 (1H. d. J = 6 Hz). 5.38 (1H. t, J = 6 Hz). 6.02 (1H. d. J 
= 6 Hz). 7.21-7.60 (13H. m). 7. 62-7.69 (7H. m). 8.91 (1H, br s). « 3 C-NMR 
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(CDC1 3 ) S c : 11.9. 19.3. 20.6. 21.6. 27. 0. 65. 3. 68. 6. 74. 1. 74.8. 77.2. 

77.3. 86.0, 86.4, 111.6. 127.9. 128.0, 128.2. 128.5. 129.7. 130.1. 130. 
2. 131.8. 132.3. 132.5, 135.3. 135.5. 135.6. 136.8. 144.9. 150.2. 163.4. 

170.2. MS (FAB) m/z : 813 (M + +H). 
Anal. Calcd for C 4 3H 4 eN 2 0, 0 SSi»2H 2 0: C. 60.83: H, 6.17; N, 3.30. Found : 

C, 60.55: H. 5.78; N. 3.22. 

(5) 3' -O-'Ov^l/- 5* -O- t -y^JVVy Jlsis U JV- 4' -p 
- fwi/jLyxyl/*— JUj-lr^J =f-)V- 5 -jt fJV+r U *J > (3 6) <D$;f8L 

?K^T> 3 5(250 mg. 0.308 mmol) CD * =f- )V T a - (4 ml) CJGfcK 

t)W U (12.75 mg. 0.0923 mmol) &.0>'7k (0.5 ml) £flDX.> 22 HSRS 

y;l/^7A^DTh^'57^- (AcOEt--\+-9- >. 3:2) K <fc Q m$l Sfetft 
5|c (3 6) (216.7 mg, 0.283 mmol. 92 %) *'&tz<, 

mp. 74 - 77 °C. [or] d 23 + 5. 15 ' (c = 1.23. CHC1 3 ). IR v max (Or) : 30 
48. 2934. 1695. 1363. 1181. 1108. 977, 819. 704 cm-1. 1H-NMR (CDC13) d: 
1.05 (9H. s). 1.65 (3H, d. J = 1 Hz). 2.39 (3H. s). 3.04 (1H. br d, J = 
9 Hz). 3.72 (2H. s). 4. 17 (2H. s). 4.18 (HI. d, J = 5 Hz). 4.24-4.32 (1H. 
m). 4.54, 4.62 (2H. AB. J = 11 Hz), 5.62 (1H. d, J = 6 Hz). 7.19-7.69 * 
(20H, m). 8.46 (1H, br s). 1 3 C-NMR (CDC1 3 ) 6" = : 12.1,19.4. 26. 9. 58. 8. 7 
2.0. 72.2. 75.8. 76.7. 87. 4, 88.8. 110.4, 127.7. 12.79. 128.1. 128.2. 12 
8. 5, 128. 7. 129. 8, 130. 0, 130. 1. 132. 2. 134. 3, 135. 3. 135. 5. 136. 8. 149. 
8. 163.9. MS (FAB) m/z : 771 (M + +H). 

Anal. Calcd for C4iH 4 6N 2 0 8 SSi: C. 63.41; H. 6.16; N, 3.51; S. 3.95. 
Found : C, 63.87: H. 6.01; N, 3.63; S, 4.16. 

(6) 3' -O-^y'J )V- 5' -O- t --ff-frVl *—Jl"> V A/- 2' -O, 
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4' -C-y ri/>-5-* 3-Jl>V 'J -J^ (3 7) <d£tj£ 
^^JHflSTFs *teTT? 3 6(1.86 g. 2. 42 mmol) ®fh7hKP77>M 
(30 ml) Ct h U •i'Ati'X (MM •> >J ;t,) 7; F (1.0» in THF, 8. 47 n 
1. 8.47 mmol) £flD;t> M"C 1 B#IW«#U;fco Rjfc»jfcKi&Mlr7K (14 ml) 

^*8/g£fiSfn:&^7k^#fc^L.fc|gu Sg^^- h y ^ Ai;t^iufc 0 ?gJg£-MIE@ 
i^.tlfcffl^»^>'U^y^7i,^Dvhr77^ - (AcOEt-'N^lf 
>, 2:3) IC«fc *)*»§!! U £fe«&3fc (3 7) (1.42 g, 2.37 mmol, 98 X) £*#*: 0 
mp. 70.5- 72 °C. [a] D 22 + 52.47 ° (c = 1.025. T-tr h ». IR yraax (KBr) 

: 2936, 1694, 1465, 1275. 1106. 1055. 809, 704 cm-1. 1 H-NMR (CDC1 3 ) 5: 

1. 21 (9H. s). 1. 76 (3H. s), 3. 88. 4. 07 (2H, AB. J = 8 Hz). 4. 07. 4. 15 
(2H. AB. J = 11 Hz). 4.16 (1H, s). 4.66, 4.80 (2H, AB, J = 11 Hz). 4.76 
(1H, s). 7. 34-7. 79 (16H. m), 10. 0 (1H, br s). MS (FAB) m/z : 599 (M + +H). 

Anal. Calcd for Cs4H38N 2 0 8 Si-2H 2 0: c. 64.33; H. 6.03; N. 4.41. Found : 
C. 64.58; H. 6.15: N. 4.28. 

(7) 3' -0-1>*SA/-2' -O. 4' -C-y ^U>-5-^^^«7 ■) =J> 
> (3 8) ©£r/5jc 

mm^WLT, 3 7(188.7 mg. 0. 316mmol) h 3 t Ku7 v (1 ml) 

7- Y^-ff-frTl/*:— 7A7*^iJ K (1.0 M in THF. 379 u\. 0.379 jum 
ol) £rfln;L. lit 2.5 Bt^Jt^U/Co fcmmm&mEEm£:l>xm ZtitzmfiS. 

U 77^,0/77 -5 A? uv (AcOEt-^^-9-^. 1:1—1:0) 

OtSSJlb. (3 8) (94.6 mg, 0.262 mmol. 83 X) ^ifc a 

IR vmax (KBr) : 3424. 3183. 3063. 2950. 1691. 1463. 1273. 1057. 734cm- 1 . 

1 H-NMR (CDCls) <5: 1.90 (3H. d. J = 1 Hz). 3.83. 4.05 (2H, AB. J = 8 Hz) 
. 3. 93. 4.02 (2H, AB, J = 12 Hz). 3.94 (1H. s). 4.53 (1H. s). 4.56, 4.58 
(2H. AB. J = 12 Hz), 5. 65 (1H, s), 7. 32 (5H, s). 7. 44 (1H, d. J = 1 Hz). 

High-MS (EI) : 
Calcd forCsHzoNOe (M + ) : 360.1321. Found : 360.1312. 
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(8)2'-0. 4' -C-^f L^>-5-^f L/y)'jy> (3 9 a) 
4t£iV!] 3 8 (86.5 mg, 0.240 mmol) (D * ^jUTjV=i -JUfeig. (4 ml) iZ 20 X 
Pd(0H) 2 -C (86.5 mg) £j&n*.. 7K3t»»TF3?EE 14.5 B^PalSli* Ltz 0 B.fcm 
m&Mj®Ltz'&^ gi*'MS4bTi^ H H B (3 9) (62.5 mg. 0.230 mmol. 
96 %) *ntz 0 

rap. 194- 195 °C. [a] d 20 + 53. 7 ° (c =1.02. EtOH). IR v max (KBr) : 332 
3. 3163. 3027. 2889. 2826. 1689. 1471. 1276. 1057 cm" 1 . •H-NMR (CD 3 0D) 
8: 1.89 (3H. q, J = 1 Hz). 3.74. 3.95 (2H, AB. J = 8 Hz). 3.90 (1H. s). 

4.07 (1H, s). 4.26 (1H. s). 5.53 (1H. s) . 7.74 (1H. d. J = 1 Hz). 1 3 C- 
NMR (CD 3 0D) 5c: 12.6. 57.6, 70.3. 72.4. 80.8. 88.3. 90.4. 110.7. 136.8. 

151.8. 166.5. 

mmm 4 \ 

(1) 2' -O-T-hr^U- 3' -O-'Ov^U- 5' -O- t --f*A> ! J-7 s. 
— U Jl>- 4' - p - V^x-^^jV*— T-Jl-N* -OV 
-fjVT7 £ J i/> (4 0) <D£rf& 
6) (H. Vorbrggen. K. Krolikiewicz and B. Bennua. Chem. . Ber. , 114, 
1234-1255 (1981)) IZjfciXm&lstz 2TMS-A 01 (128.7 mg. 0.336 mmol) izm 
mm.mT. M"C3 4(250 mg. 0.336 mmol) © 1. 2-i? 2 u d >m& (5.0 

ml) S.O* h 'J * ^/1/->'J A/ V <J 9 y*JU*j — h (6. 7/zl. 0.0336 

mmol) £2jO>U 26 B# PeS^O lift it flit U/c 0 jKC>^& JCtSfnfi^K^-ftax./c'tg. *&-fb 

374- (CHCl 3 -MeOH. 30:1) K «k <0 f&§3 Sfe^^ (4 0) (234. 5 mg. 0. 
253 mmol. 75 X) &ntz 0 

mp. 77-78 °C (AcOEt / 'x*-^). [a] D 24 - 13. 2 ' (c = 1.00. CHC1 3 ). IR 
umax (KBr) : 3058. 2934. 1749. 1703. 1606. 1105 cm 1 . 1 H-NMR (CDC1 3 ) 
6 : 0. 99 (9H. s). 2. 04 (3H. s). 2. 38 (3H. s). 3. 74. 3. 85 (2H. AB. J = 1 

1 Hz). 4.31. 4.43 (2H. AB. J = 11 Hz). 4.52. 4.58 (2H. AB. J = 11 Hz) . 
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4.81 (1H, d, J = 6 Hz), 5.94 (10. d, J = 6 Hz), 6.04 (IB. d. J = 5 Hz). 
7.18 - 7.61 (20H. «,), 7! 69 (20, d. J = 8 Hz). 7.99 (1H. s). 8.01 (2H. d. 

J = 7 Hz). 8.56 (1H. s). 8.99 (1H. br s). 1S C-NMR (CDC1 3 ) Sc: 19.1. 20. 
5. 21.5. 26.7. 64. 1. 68.4. 74.0. 74.6. 77.9. 86.57. 86.64. 123.4. 127.7. 

127.8. 127.9. 128.1. 128.5. 128.8. 129.6. 129.9. 132.0. 132.3. 132.6, 1 
32.7, 133.5. 135.4. 135.5. 136.8. 142.0. 144.7. 149.6. 151.2. 152.6. 164. 

5. 169. 8. IIS (FAB) m/z : 926 (H + +H) . 

(2) 3' -O-^IsVjV-S' -O- t-zr^f-j^JZf Jl<-4' -p 
- |wl/.x. yx4/*-^t+->y 3-Jlt-N* -^V^^Try >> (4 1) 

it€i%Q4 0(167. 9 mg. 0.182 mmol) (DJ ^-jUTJVzi —Jl^m®. (3.0 ml) KM 
m.~em.Wtl} V V 2* (15.0 mg. 0.109 mmol) *miLtz'&^ 15 &m&Utz 0 

mZtilzm.f&mfc&i'V tlYJl'?J^l*i?a-? ^y^yj- (CHCl 3 -MeOH. 30:1) 

Ki^fSSSU afet&3fc (4 1) (140.5 mg. 0.160 mmol. 88 X) &mtz 0 

mp. 82- 83 °C (AcOEt-^-^». [a] D 2S - 6. 02 ° (c = 0.96. CHC1 3 ). IR 

i/max (KBr) : 3306. 3066. 2935. 2859. 1701. 1611 cm '. »H-NMR (CDC1 3 ) 
5: 0.98 (9H. s). 2.37 (3H. s). 3.76 (20. s). 4.39. 4.45 (10. AB. J = 11 

Hz). 4. 54 (10. d. J = 6 Hz). 4. 67. 4. 76 (2H. AB. J = 11 Hz). 4. 85 (1H. 
dd. J = 5. 6 Hz). 5. 79 (1H. d. J = 5 Hz), 7. 20 - 7. 58 (21H. m). 7. 73 (2H. 

d. J = 8 Hz). 7.80 (1H. s). 7. 96 (2H. d, J = 8 Hz). 8.49 (1H. s). 9.18 
(1H. br s). 13 C-NHR (CDC1 3 ) 5c: 19.1, 21.6, 26.8. 64.4. 68.9. 74.1. 74. 

6. 79.2. 86.8. 89.8. 123.1, 127.7. 127.8. 128.0. 128.2. 128.4. 128.6. 12 
8.8. 129.7. 130.0. 132.1. 132.5. 132.6. 132.8. 133.4. 135.4. 135.5. 136. 
8. 142.1. 144.8. 149.4, 152.3. 164.5. 

(3) 3' -0-^>^;U- 5' -O- t -zf^-JU^y ^—jv>V -O, 
4* U>-N 8 ¥jVT^ J •> > (42) <Z>^fifc 
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mmm.m~f. 4 K2IO.5 mg. 0.238 mmol) ©T^h^t Kp75>M (8.0 m 

1) hu-^At'x i-jv •> y ;i/) r 5 k a. 0 ■ in thf, 0. 58 

ml. 0.572 mmol) Mi&T' 3 B#IHHt#Lrt:o Sffcrg&KfiSfQfiW* 

^5A^OTh^7-( - (CHCU-MeOH. 30:1) ICfcOttSSU Sfetft* (4 2) 
(169. 5 rag. 0. 238 mmol. quant. ) &'&tz 0 

mp. 80- 81 °C. IR vmax (KBr) : 3259. 3064. 2932. 2858. 1703. 1607 cm ». 

1 H-NMR (CDC1 3 ) 5: 1.07 (9H. s). 3.95. 4.10 (2H. AB. J = 8 Hz). 4.02 (2 
H, d. J = 8 Hz). 4.56. 4.64 (2H. AB. J = 12 Hz), 4.26 (1H. s) . 4.86 OH, 

s), 6.14 (1H. s). 7.26 - 7.70 (18H, m), 8.04 (2H. d. J = 7 Hz). 8.22 (1 
H. s), 8.78 (1H, s). 9.18 (III. br s). ' 3 C-NMR (CDC1 3 ) 6 c: 19.2. 26.5. 2 
6.8. 29.7, 59.2. 72.4. 72.6. 76.5. 76.8. 86.7. 88.6. 123.4. 127.7. 127.8., 

127.9. 128.1. 128.4. 128.8. 129.5. 130.0. 132.4. 132.5. 132.8. 133.5. 1 
34.8. 135.2. 135.5. 135.6. 136.8. 140.4. 152.7. 

(4) 3" -0-s<yW- 2' -O. 4* -C->^-U>-N 6 -sOV^Jl* 
J is is (4 3) 

2(173. 6 mg. 0.244 mmol) ©rhvt Ko75VM (7.0 ml) IC 
W^"r h^yf^T^- V J*7Jls7t-V K (1.0 M in THF. 1.0 ml, 1.0 mmol) 

•> U -hYAtiJ? A? h 73 -7 4 - (CHCls-MeOH. 15:1) ir <fc Q Sfe 

(4 3) (115.4 mg. 0.244 mmol, quant.) %r'&tz 0 
mp. 154 - 155 °C (Et20). IR v max (KBr) : 3339. 2944, 1701. 1611 cm 1 . 1 
H-NMR (CDC1 3 ) 5 : 3. 91, 4. 13 (2H, AB. J = 8 Hz). 3. 93. 4. 01 (2H. AB. J = 

12 Hz). 4.38 (1H. s). 4.64 (1H. s). 4.85 (1H. s). 6.08 (1H. s). 7.29 (1 
H. s). 7.51 (2H. d, J = 8 Hz), 7.58 (1H. d. J = 7 Hz). 8.05 (2H. d. J = 
7 Hz). 8.14 (1H. s). 8.75 (1H, s). 9.50 (1H. br s). 1 3 C-NMR (CDC1 3 ) 5c: 

57.1. 72.4. 77.0, 77.1. 86.9. 88.6. 122.9. 127.6. 128.0, 128.1. 128.4. 
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128. 7, 132. 8. 133. 5, 136. 9. 140. 5. 149. 8. 150. 5. 152. 8, 165. 0. 

immrn 5 ] 

(1) 2' -0-<^'JjU-5' -0-t-^Ai>7x 

— Jl/ i/ 0 J\/— 4' — p — h A'J.^xyU*— ;l/^-^»>y ?-jl>—N 2 — ivy 

*v juyr ; >>> (4 4) o^jsk 

MI5©3tM 6) ICiSotlSSbfc 3TMS-G ,Bu (146.8 mg. 0.336 mmol) IZM 
*ftlflETx 4 (250 mg, 0.336 mmol) © 1. 2-^^pox^>M (5.0 

ml) 35.CN* h y y y yl/ h y yjuirv / 2 f> (6.7 jec 1. 0.0336 

mmol) *inx., 15 tirlHAlftlSK Ufco KiS«ttKtafnfiW7k*ft];trt:gU ift-ft 
3 EUfitULfco #*JB*IS«lAtt*-Cft»*^ 5ft®?^ h 'J O Alex 

5:7^- (CHCU-MeOH. 30:1) K cfc «9 Hfffi! U fifelft^ (4 4) (213.6 mg, 0.2 
35 mmol, 70 X) %mtz a 

mp. 96 - 97 °C (AcOEt ->\ ». [a] D 2 « -11.09 ° (c = 0.97. CHC1 3 ). I 
R vmax (KBr) : 3152. 3065. 2934. 1746. 1681. 1606 cm" 1 . l H-NHR (CDC1 3 ) 

d: 0.96 (9H. s). 1. 10 (3H, d. J = 9 Hz), 1.13 (3H, d, J = 9 Hz). 1.98 
(3H. s). 2.36 (3H. s). 2.48 (1H. m), 3.65. 3.72 (2H, AB, J = 11 Hz). 4.2 
3. 4. 43 (2H. AB, J = 11 Hz). 4. 47 (2H, s), 4. 63 (1H. d, J = 6 Hz), 5. 74 
(1H, t, J = 6 Hz). 5. 96 (1H, d, J = 6 Hz). 7. 14 - 7. 68 (20H, m), 9. 15 (1 
H. s). 12.20 (1H. s). 13 C-NMR (CDC1 3 ) 5c: 19.1, 19.3. 19.4, 20.8, 21.9, 

27.0. 27. 2. 36. 5, 64.5. 68.9, 74.4, 74. 9. 76.7. 86.1. 86. 7. 122.0. 127. 
6. 127.7. 127.9. 128.1. 128.3. 128.4. 128.8. 130.1. 130.4. 132.3. 132.7. 

132. 9. 135.7. 135.8. 137. 3. 137.8. 145.2, 147.8. 148.5. 156. 2. 170.2, 1 
78. 8. 

(2) 3' -0-s<ls-J)V-5' -0-t-yW7xiA { /y^-4' -p 

- bJ\y^.>^JV^—JP^r^r >^ ^,p_N2 y^f y jV?'T J > > 
(4 5) <D&f& 

^^•^4 4(137.0 mg, 0.151 mmol) CD^ f-A/TA/^ -Jl>mi&. (3.0 ml) IZW. 
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fit'^'J^A (15.8 mg. 0.113 ramol) iJnifcft.'SfiT 45 #H#Ufc 0 

&mmmzmt&wt*imz-xmi8.&tp%uistz'&^ mttrisfc 3 tuftsin u*: 0 

f#£>n*:*&J?£iiS#£r-> y ilVA/ii*? n^r h ^-5 7 >r - (CHCls-MeOH. 30:1) 
5 izj: f)^®!b^ 6fe*e^4 5(83. 4 mg. 0. 097 mmol, 64 X) ^f#fc 0 

mp. 102 - 103 °C (AcOEt-^+if^). [a] d 2S - 2.00 ° (c = 0.40. CHC1 3 ). 

IR vmax (KBr) : 3166. 2932. 1684. 1607 cnr 1 . 1 H-NMR (CDC1 3 ) 5: 0.90 
(9H. s), 1.09 (3H. d. J = 7 Hz). 1.13 (3H. d. J = 7 Hz). 2. 30 (1H. m). 2. 
37 (3H. s). 3.71. 3.76 (2H, AB. J = 11 Hz). 4.32. 4.48 (2H. AB. J = 11 H 
10 z). 4.35 C1H. d, J = 6 Hz). 4.63. 4.90 (2H, AB. J = 12 Hz). 4.96 (1H, t. 
J = 6 Hz). 5.67 (1H. d. J = 7 Hz). 7.17 - 7.71 (20H. m). 8.82 (1H. s). 
12.05 (1H. brs). ,3 C-NMR (CDC1 3 ) <5c: 18.7. 19.0, 21.6, 26.5. 36.2. 63.5. 
69.1. 73.7. 74.3, 78.8. 86.2. 89.5. 127.7. 127.8, 128.0. 128.1. 128.5. 
129.7. 130.0. 132.0. 132.6. 132.7, 135.3. 135.4. 137.4. 138.2. 144.8. 14 
15 6.9. 155.5. 178.5. 

(3) 3' -O- t -Zf^JVi^y Mis 'J Jb— 2' -o. 

4* -c-^i/>-N 2 --r >> (4 6) <d£sj& 

S**8KT. 4 5 (92. 1 mg. 0. 102 mmol) ©rh7th'a77 >mi& (3. 0 m 

i) izm.-M.-ci- b y ■> a t*x (hv^f;i/->i;;i/) ru'aoi in thf. 0.31 

20 ml. 0.315 mmol) &1miLtz'&^ IIT 3 BSfiaStttUfco Rf&ftttl-ISfPMTK 

A5A^P7h^77^ - (CHCls-MeOH. 25: 1) K J; <0 6fet#3fc (4 6) 

(31. 4 mg. 0. 160 mmol. 44 SO £-^;fco 
25 mp. 99 - 100 °C. IR u max (KBr) : 3162. 3068. 2932. 1683. 1610 cm" 1 . 'H- 
NMR (CDC1 3 ) 6 : 1.06 (9H. s). 1.25 (3H. d. J = 7 Hz). 1. 27 (3H. d. J = 7 
Hz). 2. 64 (1H. m), 3. 83. 4. 01 (2H. AB. J = 8 Hz). 3. 97 (2H, d. J - 7 H 
z). 4.18 (1H. s). 4.51 (1H. s). 4.54 (2H. d. J = 2 Hz). 5.77 (1H. s). 7. 
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17-7.42 (5H. m). 7.64 - 7.72 C10H. m). 7.84 (1H. s). 9.03 (1H. s). 12.08 
(1H. br s). 1 3 C-NMR (CDC1 3 ) <5c: 18.9. 19.0. 19.1. 26.5, 26. 7. 36.4. 59. 

1. 72.4. 72.5. 76. 8. 77.5. 86.3. 88.3. 121.7. 127. 6. 127. 7. 127.8, 127.9. 
128.1. 128.4, 129.6, 130.0. 132.36. 132.42. 134.8. 135.45. 135.54. 135. 

8. 136.8. 146.8. 147.7. 155.4. 178.6. 
(4) 3' -O-'OiSjUl - 2' -O. 4' -C-/fl/>-N 2 --fy^ 

'J/Kt; •>> (4 7) <D&m 

it&WA 6(41.3 rag. 0.060 mmol) Ofh7t Ko7 5>g® (3.0 ml) \Z 
ifiTfh^yWV^if A7;l/tU K (1.0 H in THF. 0.90 ml. 0.90 mm 

oi) *imx.tz'&, mux- i ^it^u^o ^jBmm^mEEm^Lxm^ntzm. 

f&m#%:'> >) fifJlslJ? A? a-? yy=,-?4— (AcOH-EtOH. 20:1) CekOfS^! 
L/> Sfete^ (4 7) (27.1 mg. 0.060 mmol. quant.) *ntz a 
mp. 228 - 229 °C (Et20). [a] D " + 32.90 " (c = 0.875. CHC1 3 ). IR v max 
(KBr) : 3162. 2934. 1683. 1608 cm- 1 . 1 H-NMR (CDC1 3 ) 6 : 1.24 (3H. d. J 
= 7 Hz), 1. 26 (3H. d, J = 7 Hz), 2. 76 (1H, m), 3. 83, 4. 03 (2H. AB, J = 
8 Hz). 3.92. 4.02 (2H. AB, J = 13 Hz), 4.33 (1H. s), 4.55 (1H. s), 4.62 
(2H. s). 5.80 (1H. s). 7.25 (5H. s), 7.91 (1H. s). 9.85 (1H. s). 12.05 
(1H. s). I3 C-NMR (CDC1 3 ) 5c: 19.19, 19.25. 36.4. 57. 4. 72. 5. 77.0. 77.5. 
86.5. 88.8. 121.0, 127.8, 128.1. 128.2. 128.3. 128.4. 128.6. 137.1. 137. 
5. 147.5. 148.2. 155.7. 179.9. 
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5M3CGXI I I I rQCT-3* (XT5) 

5'-GCGTTXTTTGCT-3* (T2XT3) 

S'-GCG I I OC I I GCT-3* (T3XT2) 

6'.qcgi 1 1 r rxGcT-a' ctbx) 

6*-GCGXX I I I I GCT-3' (X2T4) 
S'-GCQTrXXTTGCTO' (T2X2T3) 
S'-QCG I I II X XQCT-3' (T4X2) 
S'-G CGXX XXXXGCT-g (XS) 

y-Gi iiniii rxxc-3* (X2) 
(l) 3 , -o-[2-->77xh + -> (y-ryyntvm;) ta7^]- 

5*-0-(4, 4'-^^ h + ->h'Jf^)-2'-0, 4'->^y 

f (2 1) cD^filc 

(200 mg. 0.31 mmolX y-f 7 7*0 tVl/JV^E-^A -r h^'/'J 
K (39.6 mg, 0.23 mmol)£fcf7k CH 3 CN T 3 0*?* CH 3 CN - MtK 

THFgi (3:1. 4 ml) £ U Mfgm^T2 - >T 7 ^f-^ N, N, N' , N' -fh7 
-< V^D fcVU *X*a i^T 5 74 h (0.12 ml. 0. 37 mmoD^-Anx.. 0 

h^'^^^f- (AcOEt : : Et 3 N = 75:25:1) K«fc OfitSSSU AcOEt-'V* 

-tJ-XCTPIztg&U. 7;/<h»2 1 (181 mg. 0.25 mmol. 81X) ^rli^o 

mp71-74 °C (Ac0Et-^^if». 3, P-NMR (CDC1 3 ): 5 149.6. 149.5, 149.4. 
149.3. 149.2. 

( 2 ) * V =f 7 ? L'^^ K^^CD— Pi" U ^-©^^{i Pharmacia*! 
§!!D N A^J&^g Gene Assembler PlustC <£ *3 0. 2 /zaolxy — ;l/T'fr -? tz a m 

urn, ^x^aT^-r h&mmittmDN A-&f&(Dm&tmbT"&z>o 3' 

-TKgeg^CPG^Jt^C^L/^S'-O-DMTr-^i i? > (0.2 /*mol) ODMTr 
g£ ^ >J ? tiag^(Ccfc-?-CJI&{£^U •€■© 5 ' -TKKSli^^DNA^fiJEffl CD 4 

€rJ$.-y- ? JV (0.2 /zmol scale) 

1) detritylation IX CC1 3 C00H in CH 2 C1CH 2 C1, 6 sec 

2) coupling 0. 1 M phosphoramidite (25 equiv. ), 
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0.5 U lH-tetrazole (500 equiv. ) in MeCN, 2 min 

3) capping 3% 4-(dimethylamino)pyridine, 10% Ac 2 0, 

in MeCN, 18 sec 

4) oxidation 0.01 M I 2 in 2. 4, 6-collidine/II 2 0/MeCN(l:5:ll). 

6 sec 

«f9tU^-<hi t>ir. V »S?±©»iS->7;xf ;H^lif l> £ t> IC ti T 5 s 

f#£*lrt:5' -O-DMT rlttstltz* U ^7 ? Ujf^- KMUfcli. 
A^ovh (Millipore. Oligo-Pak™ SP) _h"e h U 7 JU* n8£& 5 m 1 ir J; <0 

mtzo 

*—f&&f&mz®i-?X, SATO**) =*7 ^ U^-^ K^^^^-iJcU^o 

(2) 5' — GCGXTTTTTGCT— 3' (X T 5 ) 

iRfi 0.06 jumol (30X yield) 

(3) 5' -G C GTTXTTTG CT- 3' (T2XT3) 

iR* 0.05 /xmol (25X yield) 

(4) 5' — GCGTTTXTTGCT— 3' (T3XT2) 

JRS 0.03 u mol (15% yield) 

(5) 5 ' — G C G T T T T T X G C T — 3 ' CT5X) 

JR* 0.06 /zmol (30X yield) 

(6) 5" -G C GXXTTTTG CT- 3* (X2T4) 

JR* 0. 06 ^mol (30K yield) 

(7) 5' — GCGTTXXTTGCT— 3' (T2X2T2) 

iR» 0. 05 juraol (25% yield) 

(8) 5' — GCGTTTTXXGCT— 3' (T4X2) 

JRS 0.06 #mol (30% yield) 

(9) 5' -G C GXXXXXXG CT- 3' (X6) 
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JRS 0.06 jumol (30K yield) 
(10) 5' — GTTTTTTTTTXXC — 3' (X2) 
»Rfi 0.07 unol (35K yield) 
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inmmii mm^m dm) co&m 

^&cDDNA&3(,MiRNA^£^£^>Xgi<t£T^- U 
WSLM&& (Tmk) ZM-fe-tZZ. tkzX «9> #5^©* U zfjt ? U^f- KM* 
5 ©*g^DNA*Jj;0*RNAtr*r-r«5/N-r^U «y KJBfifclfcfcW^fco 

^•Sffi^-eti^'ti. N a C 1 1 0 OmM. >J Vg?^ M.J ^ (pH7. 
2) 1 OmM. T >f--tr>XtS4 //M, -fcr >Xffi4 iitMt U/rlf (5 
OOmD ^^fii7K^(cmL/. 1 0B^F B 1^*MtT^)o < *)il*X^L/t 0 # 
3fc3fcJglt UV-2100PC) ©-tr^rticMlS^iho^totr^^m^^ilb. If 

*&ofco ■9->7 p >'use{i9 o°c^-es^o. 2°c-ro_h#$-fr. o. i°c^pst-2 
15 *snna. Tie©^{"^u/c 0 



T DNA"> i:©Tm fBftg RNA b> iOTm 
(ATm/mod. ) (ATm/mod. ) 



5' 


-GCGTTTTTTGCT- 3' (^#0 


47°C 




45°C 




5' 


-GCGXTTTTTGCT-3' (XT5) 


50^C 


(+3°C) 


49°C 


(+4°C) 


5' 


-GCGTTXTTTGCT-3' (T2XT3) 


49°C 


(+2°C) 


49°C 


(+4°C) 


5' 


-GCGTTTXTTGCT-3' (T3XT2) 


49°C 


(+2°C) 


50°C 


(+5°C) 


5' 


-GCGTTTTTXGCT-3' (T5X) 


52°C 




51°C 


(+6°C) 


5' 


-GCGXXTTTTGCT- 3 ' (X2T4) 


51°C 


(+2^C) 


53°C 


(+4°C) 


5' 


-GCGTTXXTTGCT-3' (T2X2T2) 


49°C 


(+1^) 


53°C 


(+4°C) 
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54°C (+3.5°C) 55°C (+5°C) 
58°C (+1.8°C) 71°C (+4. 3°C) 

a): 3' -CGCAAAAAACGA-5* . b): 3' -r(CGCAAAAAACGA). 

(la)) ©a^ 7 h (X) j6<life5^li2MAU^t'J zf^r-Xlt^ 
DNA*y =fv-<k©'W:/y K0lifc«*<^ Tnfi|-CffFfl|U-C^«J:0 t>2-7BE 
(HaE«5S6S^/=0 2KS«) -L#U T*t^"CXT?i^ Ufc (X6) ICfc^ 

id^>. ll^S^I^ISAltt'J n*v--C(i^.^|gch<) fe4-10S (1 
iS5S13f:0 4S^b6t) ©Tmfg<D±#*^a6 £>*U U^fe (X6) Kfc 
t,>T{**aiiRNA{C^^/N>f -v KJBfifctert<MK:afc* *K Tmi^2 5SKI± 

10 {fi*<^< ki:#^££gifi(*:©0lja</,£ < , ^/cDNAJ; *) RNAJC^-rSMtt^Jii 

[Hl^^J 2] 7 * ut— e»*Wtt©iWJE 
is 1 5#Pa13 l°C\,zl&~otz-* ') ^7 * u K«V<y 7 r -?g/g(10/uM. 400//1) 

{CKS^^.^ yx7f5-l?©'<y 7 r-^^ (0. 003U/ml. 400^ l)£rig£ Ufc 0 - 
M^^^*3 7^lw#o;fc;E3?-fe;K800/zl)l::A*K * V * U'**- K«>## 
{Ci;^^gpiRiDi(260niD)OiiJn*SIIIMADZU UV-2100PC^ffl C>T*lB#^{Iffli)S U 
/Co ffll>fc'<»7 r -C7)*a^[iTris-HCl(pH8. 6)0. lM.NaCl 0. lM.MgCl 2 14mMt?*> 

20 r>mmffii~i-ftKi&m.istzo 

¥M#Kt,/ 2 )<DifiiJ;£ 

8BJCHJ6l#(t«0>RO t #**ttJRjMB«> fctttt < o U Vi&JRco 

t'JJ^W Kjggj W 2 (tJ>) 
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5' -GCGTTTTXXGCT-3' (T4X2) 
5* -GCGXXXXXXGCT-3' (X6) 
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5* -GTTTTTTTTTTTC-3' (^££§0 260 

5' -GTTTTTTTTT-XX-C-3' (X 2) 850 

mftmmM.v>mmmtzm-n- + - b*wi & 0*1212 cx2) 



38 



WO-98/39352 PCT/JP98/00945 

: 

tiJiSB : 0^3^ B 

I3feiS^:M¥9-5 3 4 0 9t 

le^iJiD^ : 1 0 

mym^ •. i 

B2^iJCDS$ : 1 2 

ig©^ : i m& 

Win : 

5' — GCGTTTTTTGCT— 3' 

m^m^r : 2 

SB3?IJCDS$ : 1 2 

m&m : i *m 

htfui?- -.mm®; 
m&i : 

5' — GCGXTTTTTGCT— 3' 

BS?iJ#-*§- : 3 
@Syi]©g$ : 1 2 
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mot®. : i *m 

: 

5' - G C GTTXTTTG C T- 3' 

m&m-^ ■. 4 

Be?IJ<D=g$ : 1 2 

: i *m 

mm : 

5* — GCGTTTXTTGCT— 3' 

m&mn : 5 

: 1 2 

I^CDtfe : 1 

5' — GCGTTTTTXGCT— 3' 

wzm^ : 6 

: 1 2 

ij!<o& : i *m 
h^>n : m.mvt 
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5' -GCGXXTTTTGCT-3' 

m&m^ : 7 

lE^JcDg^ : 1 2 

mom : i *ta 
h^n it- : ia»tt 

5* — GCGTTXXTTGCT— 3' 

mnmn : 8 
seyi]os$ : 1 2 

fj|©3}fc : i *m 

: Rtttt 

5' — GCGTTTTXXGCT— 3' 
WZ?m^ : 9 

ejijcdss : 1 2 
mo®. ■. i *m 

h^O^-: {gig** 
SE^U : 

5' -GCGXXXXXXGCT-3' 

m?m^ : i o 
mn<D&z : i 3 
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m<o®. : i*tn 

5' — GTTTTTTTTTTTC — 3' 

: 1 1 
S£?iJ©g£ : 1 3 

se?ij : 

5' — GTTTTTTTTXXTC — 3' 
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"O— P 

II 
o 




-i r»* 



•o-p- 



II 

o 



-ow 2 



(II) 



5 [5$tK B\ BttEl— 0* t*y U< te:7y ^gfciggXI* 

fclin 2 A<2 J2U:(D«§^lcte B'iB liR— < T t> J; <\ R *>|e]— T-tt < x 

15 J:^] ts^nst y ^7 ^ v*?- k*> u< ttiH y * ? v*?- vmmfc* • 
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